Use of hepatocytes in primary culture for biochemical studies on liver functions.
Rat parenchymal hepatocytes isolated with collagenase were cultured as monolayers in Williams medium E supplemented with calf serum. Freshly isolated cells showed very low activities of various liver functions, and they had to be cultured for 6-24 h to allow recovery of these functions. Insulin and dexamethasone greatly increased cell viability in primary. After culture for 24 h, these cells showed various liver functions as seen in vivo and responded well to various added hormones and amino acids. The concentrations of amino acids in the medium regulated synthesis of serum proteins and insulin stimulated lipogenesis, which in turn regulated synthesis of lipoproteins. Insulin also stimulated glycogen synthesis and the stimulation was parallel with the number of insulin receptors. Glucagon stimulated glycogenolysis and its stimulation involved the function of the cytoskeleton. Glucagon and dexamethasone induced various enzymes of amino acid catabolism, such as tryptophan oxygenase, tyrosine aminotransferase and serine dehydratase. These inductions were inhibited by insulin or catecholamine. The effect of catecholamine was due to its alpha-adrenergic action. The beta-action of isoproterenol was low in freshly isolated cells, but increased during culture of the cells. Acquirement of hormonal responses during neonatal development can be studied in this culture system. Mature hepatocytes in culture are usually quiescent, but when insulin and epidermal growth factor were added, DNA synthesis by the cells increased markedly and they showed density-dependent growth. In this culture system, serum could be omitted for 2 days when the dishes were coated with fibronectin without appreciable change of functions, but serum was needed for longer culture of the cells. A factor that increased cell survival was found in serum and in pituitary gland. These results show that hepatocytes in primary culture are a simple and useful system for studies of liver functions in vitro and related works were also reviewed.